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osting by EAbstract Background: Recently, there is a growing research and clinical interest in the ﬁeld of
forensic neuropsychology. Within this discipline, identiﬁcation of feigned symptoms presented dur-
ing forensic assessment has become a particularly important topic. Studies have demonstrated how
difﬁcult it can be to detect feigned presentations. Clinicians and researchers have failed to rule out
malingering especially in cases of mild or moderate brain damage.
Objectives: The study aims to compare between infrequency (F), fake bad scale (FBS) and infre-
quency psychopathology (F(p)) scales in diagnosis of malingering to determine the best neuropsy-
chological scale that can be used for diagnosis of malingering; aiming to help forensic psychiatrists
in their practice.
Patients and methods: A cross-sectional descriptive study included 150 participants with recent
head trauma was subjected using a questionnaire (includes demographic data, cause and degree
of traumatic brain injury) completed by the participants. Three valid scales (infrequency (F), fake
bad scale (FBS) and infrequency psychopathology F(p)) were administered to patients diagnosed as
mild and moderate traumatic brain injury and attending the neurosurgery department at Suez
Canal University Hospital seeking for a medical report about their recent trauma. The diagnostic
outcomes of these scales were compared with the expert diagnosis based on the convenient clinical
diagnostic tool (diagnostic and statistical manual of mental disorders IV (DSM-IV)).2691648.
om (R.K. Hashish).
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14 R.K. Hashish et al.Results: The study reveals a signiﬁcant association (p< 0.05) between expert diagnosis of malin-
gering and FBS scale outcome, and statistically non-signiﬁcant relationship (p> 0.05) between
expert diagnosis of malingering and the outcome of both (F) and (F(p)) scales. It also demonstrates
that the FBS has the higher accuracy among the three studied scales.
Conclusion: FBS is the most speciﬁc scale among the three studied scales, as its speciﬁcity is 87%
compared to 60.9% for F scale and 70% for F(p) scale, and it is also the most sensitive scale as its
sensitivity is 93.5% compared to 48.3% for F scale and 38.7% for F(p) scale.
ª 2011 Forensic Medicine Authority. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
The American Psychiatric Association (APA) deﬁnes malin-
gering in the section ‘‘Additional conditions that may be a fo-
cus of clinical attention’’ as ‘‘the intentional production of
false or grossly exaggerated physical or psychological symp-
toms, motivated by external incentives, such as avoiding mili-
tary duty, avoiding work, obtaining ﬁnancial compensation,
evading criminal prosecution, or obtaining drugs’’.1 Power-
fully brought together medical, neuropsychological, legal and
social perspectives on the subject.2
The suspicion of malingering naturally crosses the minds of
clinicians facing patients with atypical complaints of various
kinds, in absence of demonstrable medical bases.3
It is a medical diagnosis but not a speciﬁc disease. Various
clinical behaviors are particularly suspect of malingering,1,4
but clinical psychological methods to detect deception are still
not powerful enough.5
Individuals who have sustained a brain injury often show
cognitive and neuropsychological deﬁcits.6 These deﬁcits have
become a common basis for civil lawsuits that almost all of its
diagnostic elements are based on self-report and/or are easily
malingered.7
Traumatic brain injured patients are often eligible for com-
pensation, as they display additional needs due to their condi-
tion; some of these individuals may have injury, but sustained
little or no permanent cognitive, emotional, or neuropsycho-
logical damage. This latter group may attempt to claim impair-
ment in order to attain compensation.8
Personal injury litigation has increased dramatically in the
last 20 years.9 Malingering has been estimated to occur in
7.5–33% of disability claimants.10 The prevalence of malinger-
ing in mild traumatic brain injury litigants in a survey con-
ducted with the American board of clinical neuropsychology
(ABCN) was 38.5%.11
So malingering must be suspected in all disability claims
and must be included in the differential diagnosis. Factors to
rule in or out malingering are in need to be seriously consid-
ered before this diagnosis is accepted or rejected.4
This upsurge may be due in large part to interaction be-
tween the legal system and the ﬁeld of neuropsychology.12
In many cases, neuropsychological test data are the only
objective source of evidence of deﬁcits, especially in cases ofmild
brain damage, where neuro-imaging techniques generally give
negative results and neurological signs are usually absent.13
There are considerable debates in the literature as to which
clinical and psychometric methods are most reliable and valid
in detecting malingering.14 Thus studies of tools for detecting
or ruling out malingering are of particular interest to forensic
psychologists.15The aim of this study is to determine the most accurate neu-
ropsychological scale that can be used for diagnosis of malin-
gering to help forensic psychiatrists in their practice.
2. Patients and methods
This is a cross-sectional descriptive study and all cases are re-
cruited from the neurosurgery department at Suez Canal Uni-
versity Hospital, Ismailia city, Egypt.
Mild and moderate traumatic brain injury (TBI) patients
(150 patients) aged 16 and above, had a Glasgow Coma Scale
above 9/or experienced loss of consciousness (LOC) lasting less
than 30 min/or experienced post traumatic amnesia (PTA)
lasting less than 24 h/or had visible and measurable focal neu-
rological deﬁcit observed by MRI or CT scan were included in
the study. These participants were recruited based on their his-
tory, clinical examination, and investigations and after signing
informed consent document for participating in this study.
Questionnaire (includes demographic data, cause and de-
gree of TBI) was completed by the participants. Patients were
provided a clear explanation of the evaluation procedure be-
fore the test battery was administered. The test battery con-
tains three scales speciﬁcally designed to assess malingering
infrequency (F) scale, infrequency psychopathology F(p) scale,
and fake bad scale (FBS). These scales were selected from the
Minnesota multi-phasic personality inventory-2nd edition
(MMPI-2), Arabic version (proved to be valid and reliable).
These scales are useful, relatively easy and inexpensive to
administer in comparison with other functional methods.16
The outcome of these scales was compared with the expert
diagnosis which was based on DSM-IV criteria for diagnosis
of deﬁnitive malingering (the study gold standard).12
Data of the study were transferred into a basic data sheet as
numbers and percentages and evaluated statistically using the
SPSS version 16 (SPSS Inc., Chicago, IL, USA). Probability
value (P-value) was done and considered statistically signiﬁ-
cant at <0.05.
Chi-square statistical analyses were used to compare
between the expert diagnosis and the three studied
neuropsychological scales, and to compare the malingerer
and non-malingerer groups (according to expert diagnosis on
the demographic variables.
The sensitivity, speciﬁcity and accuracy were calculated for
each of the three studied scales.
3. Results
In this Cohort study the most frequent age group is (25–
35 years old) as it represents (28%) of the study group, male
patients represent 74% of the total participants.
Table 1 Relationship between expert diagnosis and (F scale).
Expert diagnosis (malingerer) Expert diagnosis (non-malingerer) Total
n % n % n %
F scale (malingerer) 22 14.7 41 27.3 63 42.0
F scale (non-malingerer) 24 16.0 63 42.0 87 58.0
Total 46 30.7 104 69.3 150 100
v2 = .924, p= 0.33; p> 0.05. Statistically non signiﬁcant: sensitivity = 48.3%; speciﬁcity = 60.9%; accuracy = 57%.
Table 2 Relationship between expert diagnosis and (F(p) scale).
Expert diagnosis (malingerer) Expert diagnosis (non-malingerer) Total
n % n % n %
F(p) scale (malingerer) 18 12.0 30 20.0 48 32.0
F(p) scale (non-malingerer) 28 18.7 74 49.3 102 68.0
Total 46 30.7 104 69.3 150 100
v2 = 1.550, p= 0.213; p> 0.05. Statistically non signiﬁcant: sensitivity = 39%; speciﬁcity = 71.1%; accuracy = 61.3%.
Table 3 Relationship between expert diagnosis and (FBS scale).
Expert diagnosis (malingerer) Expert diagnosis (non-malingerer) Total
n % n % n %
FBS scale (malingerer) 43 28.7 14 9.3 57 38.0
FBS scale (non-malingerer) 3 2.0 90 60.0 93 62.0
Total 46 30.7 104 69.3 150 100
v2 = 86.67 p= 0.000; p< 0.05.
*Statistically signiﬁcant: sensitivity = 93.5%; speciﬁcity = 86.6%; accuracy = 88.7%.
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Figure 1 Relationship between and patient’s gender and expert
diagnosis of malingering.
Comparison between infrequency (F), fake bad scale (FBS) and infrequency psychopathology (F(p)) scales 15Regarding the level of education, both patients who have
preparatory school &secondary school represent 52% of the
study group, the least frequent cases (3%) are illiterates. Con-
cerning the employment status; the highest percent of partici-
pants (43%) are workers in governmental institutions, the
lowest percent (4%) are retired. Concerning the marital status;
the highest percent of participants (62%) are married, the low-
est percent (5%) are widows.
Road trafﬁc accidents (RTA) represent 65% of the causes
of TBI among the study group, assaults represent 21%, and
falls represent 14%.
In the present study, mild TBI patients represent 54% of
the study group; moderate TBI patients represent 46%.
There is statistically non signiﬁcant relationship (p> 0.05)
between expert diagnosis and F scale. That the study ﬁnds that
14.7% of the study groups are malingerers according to expert
diagnosis and F scale (true positive cases) and 42% are non-
malingerers (true negative cases). But study results show that
with the usage of F scale there are 27.3% false positive cases
and 16% false negative cases. The previous results indicate
that the sensitivity of F scale is 48.3%, its speciﬁcity is
60.9%, and its accuracy is 57% (Table 1).
There is statistically non signiﬁcant association (p> 0.05)
between expert diagnosis and F(p) scale. The results of the
study demonstrate that 12% of the study groups are malinger-
ers according to expert diagnosis and F(p) scale (true positive
cases) and 49.3% are non-malingerers (true negative cases). It
shows that according to F(p) scale there are 20% false positive
cases and 18.7% false negative cases. The sensitivity of F(p)scale is 39%, its speciﬁcity is 71.1%, and its accuracy is
61.3% (Table 2).
The present study detects a signiﬁcant association between
expert diagnosis and FBS scale. 28.7% of the study groups were
diagnosed as malingerers both by expert diagnosis and FBS
scale (true positive cases) and 60% are non-malingerers (true
negative cases). There are 9.3% false positive cases and only
2% false negatives. The sensitivity of FBS scale is 93.5%, spec-
iﬁcity is 86.6%, and its accuracy is 88.7% (Table 3).
4%
14%
7%
21%
26%
24%
54%
38%
9%
3%
0%
10%
20%
30%
40%
50%
60%
%
governmental
Unemployed Private work Non- Governmental Retired
Employment status
Malingerer
Non-malingerer
Figure 2 Relationship between patient’s employment status and
expert diagnosis of malingering.
16 R.K. Hashish et al.According to the previous ﬁndings, FBS scale is the most
speciﬁc, sensitive and accurate scale (among the three studied
scales) that can be used in diagnosis of malingering among
traumatic brain injury patients.
Fig. 1 demonstrates the relationship between patient’s gen-
der and expert diagnosis of malingering. From the patients
diagnosed by expert as malingerer, 85% of them are males
and 15% are females. Also, according to expert diagnosis,
from the patients diagnosed as non-malingerer, 69% of them
are males and 31% are females.
The present study reveals a signiﬁcant association between
patient’s gender and employment status and malingering
(according to expert diagnosis) (Figs. 1 and 2) and a non-signif-
icant relationship between patient’s age, education level and
marital status and malingering (according to expert diagnosis).4. Discussion
The present study reveals that road trafﬁc accidents (RTA) is
the commonest cause of TBI (65%).
These results are consistent with Fogarty, who stated that
The Middle East region ranks second highest in terms of road
fatalities, according to the WHO, with Egypt alone suffering
more than 7000 deaths annually.17
Dearth et al. found that 71% of TBI subjects had been in-
jured in moving vehicle accidents with the remainder experi-
encing falls 18% or assaults 11%.18 While Thiruppathy and
Muthukumar stated that the commonest mode of injury was
road trafﬁc accident (RTA) which constituted 52%, followed
by assault 25%, Fall 20% and others 3%.19
Conclusively RTA represents the highest causes of TBI.
Anderson et al. stated that the commonest causes of TBI are
motor vehicle accidents, falls, sports and recreational activities,
and assaults, although the proportion of these causes depends
on the population and country, gender and age group.20
In the present work, 54% of the study group was diagnosed
as mild TBI and 46% was diagnosed as moderate TBI.
Heitger et al. stated that mild TBI is a substantial cause of
morbidity world-wide. Approximately 80% of head injury
admissions are categorized as mild with 100–300 cases per year
per 100,000 population.21In the present work, it shows that the highest malingering
percentage (32.6%) is in the age group (>35–45 years) and
lowest percentage (4.3%) is in the age group between 16 and
25 years. This can be explained by that the age group (>35–
45 years) represents 27% of the study group. Consequently
this study ﬁnds non-statistically signiﬁcant relationship
between patient’s age group and malingering (according to
expert diagnosis).
As previously reported, the current study conﬁrms no
relationship between age and malingering, these results are
consistent with those reported in previous studies which dem-
onstrated that there was no signiﬁcant relationship between
malingering and age.18,22,23 This may be due to the fact that
malingering has been present in a myriad of forms throughout
the ages,10 and that malingering has been reported across all
age groups including children.24
The present work detects over presentation of male gender
who are malingerers (84.8%). This might be due to the fact that
male patients are over presented (74%) in the study group. Also
it might be due to that in our community cultural factors play a
role in involvement of males in hard work more than females
(who may be not working at all), which increase their risk of
exposure to all forms of trauma during everyday activity. There
is a signiﬁcant association between gender and malingering.
These results are contradictory to the results reported by
Boone and Lu, who found that no documented signiﬁcant
association in gender distribution across groups.20,22,25
The present work ﬁnds that there is a statistically non-sig-
niﬁcant relationship between the level of education and malin-
gering. These results are consistent with those reported by
Spordone, who found that there was no signiﬁcant relationship
across groups on years of education.18,22,23 However, Boone
and Lu stated that there is a signiﬁcant association remained
with lower educational level in the suspected malingerers.25
The current study shows that more than half of malingering
participants are employees of governmental institution. These
results are consistent with a previous study which speculates
that almost half of all workers’ compensation claims may in-
volve faked cognitive deﬁcits.26
In the present work there is no signiﬁcant association be-
tween patient’s marital status and malingering, as the highest
percent of malingerers (54.3%) and non-malingerers (65.4%)
are among married participants.
Regarding the comparison between the expert diagnosis
(the gold standard) and the three studied neuropsychological
scales, it is found that there is no signiﬁcant association be-
tween the outcome of (F) scale and expert diagnosis.
This result are consistent with Boone and Lu, who
presented evidence for somatic malingering during forensic
neuropsychological examinations which was not adequately
identiﬁed by the MMPI-2 (F) scale.25 It is also consistent with
Larrabee, who stated that despite the long history supporting
the use of the F scale and its derivatives in evaluating malinger-
ing; F scale may not be the most sensitive MMPI-2 scale in
personal injury settings. The F scale is particularly suited to
detection of exaggerated psychopathology which may be a less
frequent occurrence in personal injury.27
These results are consistent with other MMPI-2 diagnostic
studies which reported that the MMPI-2 (F) scale was sup-
ported as an effective scale for detecting malingering.28 It is
however, non consistent with the ﬁndings of Lees-Haley,
Comparison between infrequency (F), fake bad scale (FBS) and infrequency psychopathology (F(p)) scales 17who indicated that the F scale, was the most effective validity
scale for detecting malingering in personal injury claims.29
Regarding the (F(p)) scale, this study ﬁnd that there is no
signiﬁcant association between the outcome of (F(p)) scale
and expert diagnosis.
This result is not consistent with other studies who stated
that F(p) scale was developed to offer a purer measure of inten-
tional exaggeration and a number of studies found the F(p) scale
to be the most effective MMPI-2 scale at detecting malingered
PTSD30 and is not consistent also with a recent meta analysis
which concluded that the F(p) is superior to traditional indices
like the F (infrequency) scale for two reasons: (1) F(p) contains
fewer items that are legitimate symptoms of mental disorder,
and (2) the most effective cut score for F(p) has remained fairly
stable across studies, unlike those for other scales.31
Regarding FBS scale, this work shows that the only signif-
icant association is between the outcome of FBS scale and ex-
pert diagnosis.
These results are consistent with those reported by Larra-
bee, 32 who showed that the FBS scale is the most sensitive
to somatic feigning, and also reported the superiority FBS
for detection of feigning in neuropsychological evalua-
tions.18,33 Also Iverson et al., 34 found adequate sensitivity
rates for the FBS scale.18
This can be explained by the fact that FBS does not reﬂect
malingering in the way that other scales developed for the
MMPI-2 do, such as F and F(p) scales. The scale also does
not assess ‘‘extreme’’ or rare symptoms but appears to reﬂect
the presentation of a number of physical complaints.28
The study as a whole suggests that FBS scale achieve the
best accuracy for the detection of malingering. These results
are consistent with a recent meta-analysis which found that
FBS performed as well as, if not superior to, other validity
scales (including F scale, and F(p) scale) in distinguishing be-
tween groups of individuals who were likely over-reporting
symptoms versus those who were not.35
According to the previous results, FBS is the most speciﬁc
scale among the three studied scales, as its speciﬁcity is 87%
compared to 60.9% for F scale and 70% for F(p) scale, and
it is also the most sensitive scale as its sensitivity is 93.5% com-
pared to 48.3% for F scale and 38.7% for F(p) scale.
These result are consistent with those reported by Larrabee,
who found that the FBS is signiﬁcantly more sensitive and
speciﬁc than the MMPI-2 scales F and F(p) in a sample of
pre-identiﬁed malingerers and moderate-to-severe closed head
injury patients.27,35
5. Conclusion
Fake bad scale (FBS) is the most speciﬁc scale among the three
studied scales, as its speciﬁcity is 87% compared to 60.9% for
F scale and 70% for F(p) scale, and it is also the most sensitive
scale as its sensitivity is 93.5% compared to 48.3% for F scale
and 38.7% for F(p) scale. The diagnosis of malingering should
be made after other conditions have been carefully ruled out
with appropriate examinations and diagnostic tools.
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